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1.  References.  See  inclosure  1 for  list  of  references 
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2.  Authority.  Message  APG  6929,  Headquarters,  US  Army  Test 

and  Evaluation  Command,  28  April  1965,  subject:  "Re-Test  of  Modified 

OMNI  and  ADF  Equipments.  " 

3.  Background. 

a.  During  the  period  ^October  {^9(64  through  15  December  1964, 
three  different  manufacturer s'TJMNI  receiver  and  Automatic  Direction 
Finder  (ADF)  systems  were  tested  by  the  US  Army  Aviation  Test  Board 
(USAAVNTBD),  US  Army  Electronics  Proving  Ground  (USJ^EPG),  and  US 
Army  Human  Engineering  Laboratory  (USAHEL).  The  final^report  was 
submitted  on  4 February  1965.' 


\ 


/ b.  As  a result  of  this  testing,  it  was  determined  that  there  were 

(.deficiencies  that  must  be  corrected  prior  to  acceptance  of  any  system. 
^Because  of  the  requirement  for  a competitive  procurement,  US  Army 
Electronics  Command  (USAECOM)  negotiated  with  each  manufacturer 
and  explained  his  individual  equipment  deficiencies.  The  manufacturers 
agreed  to  correct  these  deficiencies  and  to  resubmit  their  equipments 
for  test.  On  31  March  1965,  USAECOM  requested  that  USATECOM 
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SUBJECT:  Report  of  Test,  "Re-Test  of  Modified  OMNI  and  ADF  Equip- 
ments," USATECOM  Project  Numbers  4-4-4315-01  and 
4-4-4316-01 

retest  the  Aqua  and  Maroon  OMNI  systems  and  the  Maroon  ADF  system, 
all  of  which  had  been  modified.  On  15  April  1965,  Headquarters, 
USATECOM,  directed  the  USAAVNTBD  to  conduct  the  retest. 

c.  The  test  items  were  installed  on  RU-8D  Airplane.  Ground 
checks  and  equipment  calibration  were  accomplished  by  the  respective 
manufacturers'  representatives.  The  Maroon  manufacturer  released 
Maroon  equipment  for  flight  testing  on  4 May  1965.  The  Aqua  manu- 
facturer released  Aqua  equipment  for  flight  testing  on  17  May  1965. 


d.  Prior  to  release  of  the  test  equipment,  the  Aqua  manufac- 
turer installed  his  modified  OMNI  equipment  in  a company  airplane  and 
tested  the  equipment  on  the  airways  used  in  the  original  evaluation  con- 
ducted by  the  USAAVNTBD.  During  these  tests,  the  Aqua  equipment  did 
not  operate  satisfactorily  at  the  published  minimum  reception  altitude 
(MRA)  on  airway  V-241  over  the  Abbeville  intersection.  The  manufac- 
turer also  determined,  to  his  satisfaction,  that  the  reason  for  the  un- 
satisfactory operation  of  his  equipment  was  that  there  was  insufficient 
signal  strength  present  at  the  published  MRA  over  Abbeville. 


e.  The  USAAVNTBD  requested  that  the  Federal  Aviation  Agency 
(FAA)  perform  a flight  inspection  of  the  airway  in  question.  The  FAA 
performed  this  flight  inspection  during  the  period  5 May  1965  to  7 May 
1965.  The  FAA  representative  reported  to  the  USAAVNTBD  that  the 
airway  was  checked  and  that  there  was  sufficient  signal  strength  at  the 
published  MRA  at  Abbeville  intersection. 

f.  The  Aqua  manufacturer  contacted  the  FAA  in  Atlanta,  Georgia, 
and  arranged  to  have  the  airway  flight  inspected  using  Aqua  equipment. 
During  this  flight  inspection,  the  FAA,  in  conjunction  with  the  Aqua  manu- 
facturer, determined  that  the  antenna  used  by  the  FAA  for  all  their  flight 
inspections  had  a higher  gain  than  the  Army  standard  antenna. 


g.  As  a result  of  this  FAA-Aqua  flight  inspection,  the  USAAVNTBD 
has  been  notified  that  a report  is  being  forwarded  through  channels  to 
raise  the  minimum  reception  altitude  (MRA)  at  Abbeville  intersection 
from  2,000  feet  to  2,500  feet. 
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SUBJECT:  Report  of  Test,  "Re-Test  of  Modified  OMNI  and  ADF  Equip- 
ments," USATECOM  Project  Numbers  4-4-4315-01  and 
4-4-4316-01 

4.  Test  Objectives. 

a.  OMNI.  To  determine  MRA  capabilities  of  the  modified  Aqua 
and  Maroon  OMNI  equipments. 

b.  ADF.  To  determine  the  performance  of  the  modified  Maroon 
ADF  equipment  when  operating  in  flight. 

5.  Method. 

a.  OMNI.  The  modified  OMNI  equipments  were  installed  in 
RU-8D  type  aircraft.  The  aircraft  were  flown  on  the  selected  airways 
used  in  the  original  test  at  the  MRA  specified  by  the  Federal  Aviation 
Agency. 

b.  ADF.  The  modified  ADF  equipment  was  installed  in  an  RU- 
8D  type  airplane.  The  airplane  was  flown  over  selected  ground  tracks 
(used  in  the  original  test)  to  and  from  low-frequency  (LF)  ground  stations. 
Performance -in-flight  data  were  recorded  using  the  original  test  plan 
(reference  19,  inclosure  1)  as  a guide. 

6.  Results . 
a.  OMNI. 


(1)  The  modified  Aqua  and  Maroon  OMNI  equipments  did  not 
operate  satisfactorily  at  MRA  on  airway  V-241  at  Abbeville  intersection; 
however,  the  FAA  has  agreed  that  the  MRA  at  this  intersection  must  be 
changed  because  of  insufficient  signal  strength  at  the  published  altitude 
(see  inclosure  2). 

(2)  The  modified  Aqua  OMNI  equipment  operated  satisfac- 
torily at  MRA  on  all  other  airways  flown. 

(3)  The  modified  Maroon  OMNI  equipment  operated  inter- 
mittently at  MRA  on  airway  V-56  at  Mitchell  intersection;  however,  the 
MRA  at  this  intersection  is  also  questionable  because  of  its  similarity 
to  the  Abbeville  intersection.  The  Maroon  equipment  operated  satisfac- 
torily at  MRA  on  all  other  airways  flown. 
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b.  ADF. 

(1)  The  modified  Maroon  ADF  equipment  had  an  average 
maximum  usable  range  of  51  nautical  miles.  The  clarity  of  the  received 
signal  of  the  modified  equipment  was  improved  over  the  unmodified  equip- 
ment previously  tested.  However,  loss  of  the  station  identifier  in  normal 
background  noise  was  the  limiting  range  factor  in  all  cases.  An  increase 
in  the  stability  and  accuracy  of  the  indicator  needle  permitted  better 
track  following,  homing,  ADF  orientation,  and  ADF  approaches. 

(2)  A high-amplitude,  high-frequency  pulse  (tone)  of  short 
duration  occurred  in  the  headsets  when  the  ADF  was  turned  on  or  off. 

The  loud  tone  pulse  was  objectionable  but  did  not  interfere  with  normal 
operation.  The  cause  of  the  tone  pulse  was  not  determined  because  of 
the  short  test  period. 

7.  Conclusions. 

a.  The  modified  Aqua  and  Maroon  OMNI  equipment  operated 
satisfactorily  at  MRA  on  all  the  test  airways  except  those  found  question- 
able by  the  FAA  and  the  USAAVNTBD. 

b.  The  modified  Maroon  ADF  equipment  operated  satisfactorily 
during  flight. 

8.  Recommendations . It  is  recommended  that: 

a.  The  MRA  performance  of  the  Aqua  and  Maroon  equipment 
be  considered  adequate. 


b.  The  modified  Maroon  ADF  equipment  be  considered  adequate 
from  a flight  performance  standpoint. 

c.  The  relative  standings  established  in  the  original  reports  of 
the  OMNI  and  ADF  equipments  not  be  changed  as  a result  of  this  limited 
retesting. 
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d.  The  OMNI  and  ADF  systems  selected  be  subjected  to  a com- 
> plete  engineering/ service  test  prior  to  acceptance  by  the  US  Army  as  a 

standard  item. 
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UNITED  STATES  GOVERNMENT 
MEMORANDUM 


FEDERAL  AVIATION 
AGENCY 


DATE:  May  12,  1965 


SUBJECT:  VOR  reception  utilizing  the  Collins  37J  and  the  ARC-AS- 
580  A/ARN  30  antennas. 


FROM:  Supervisory  Facilities  Flight  Check  Pilot,  SO-FIDO-ATL 

TO:  Chief,  Flight  Inspection  Branch,  SO- 130 


A special  flight  inspection  was  conducted  on  5-12-65  in  association  with 
Bendix  Radio  Corporation  to  determine  the  working  characteristics  of 
the  RA  21  VOR  Receiver  utilizing  a Collins  37J  and  an  ARC-AS-580A/ 
ARN  30  VOR  Antenna.  Also,  a comparative  check  of  the  flight  inspec- 
tion MN  85  FA  VOR  Receiver  utilizing  each  of  the  antennas  was  made. 


This  inspection  was  made  in  the  area  of  Eufaula,  Alabama,  utilizing 
Albany,  Georgia  VOR  to  make  up  the  intersections  that  had  been  ques- 
tioned by  the  U.  S.  Army  Flight  Detachment  at  Fort  Rucker,  Alabama. 
These  intersections.  Baker  Hill  and  Abbeville,  were  found  unreliable 
and/or  unusable  utilizing  the  Bendix  RA  21  Receiver  with  the  ARC-AS- 
580A/ARN  30  Antenna  and  with  the  flight  inspection  MN  85  FA  Receiver 
utilizing  the  ARC-AS-580A/ARN  30  Antenna.  The  RA  21  and  the  MN  85 
FA  receivers  appeared  to  give  approximately  the  same  results  when 
the  receiver /antenna  combination  were  the  same.  The  ARC-AS-580A/ 
ARN  30  Antenna  was  less  sensitive  than  our  37J  Antenna,  and  in  weak 
signal  areas  of  5 to  10  microvolts,  the  ARC-AS-580A/ARN  30  Antenna 
showed  1 to  4 microvolts  and  a loss  of  flag  current,  which  rendered  the 
intersections  unusable.  The  final  analysis  was  that  the  two  receivers 
compared  favorably,  but  the  ARC-AS-580A/ARN  Antenna  was  much  less 
sensitive  than  our  37J  Antenna.  There  was  also  a definite  difference 
in  sensitivity  between  the  right  and  left  side  of  the  ARC-AS-580A/ARN  30 
Antenna. 


TOIl  OFFICIAL  USB  OMLY 

SUBJECT:  VOR  reception  utilizing  the  Collins  37J  and  the  ARC-AS- 
580A/ARN  30  antennas. 

With  the  normal  flight  inspection  configuration  of  receiver/antenna  com- 
bination, Baker  Hill  Intersection  worked  well  at  2000'  MSL,  but  Abbe- 
ville appeared  unreliable  at  this  altitude.  A request  is  in  progress  at 
this  time  to  have  the  altitude  at  Abbeville  changed  to  2500'  MSL  and 
Baker  Hill  changed  to  2000’  MSL  on  the  enroute  low  altitude  charts. 


